PLAINS ANTHROPOLOGIST VOL. 54, NO. 211, 2009 scapulae) for tools for their direct use and for exchange with others (Ritterbush 2002) . A.D. 1300-1450 (Logan 1995 (Logan ,1998a . The White Rock phase is based on archaeological remains from these sites, which are rich in bison bone, ceramics displaying Oneota forms and decoration, chipped stone tools (e.g., small, triangular unnotched arrowpoints, planoconvex scrapers, and numerous flake tools), ground stone tools (e.g., mauls, shaft abraders), and bone tools (e.g., scapula hoes, awls) (Logan 1995 (Logan , 1998a Padilla and Ritterbush 2005; Rusco 1960) . Though cache pits abound, the diffuse postmolds uncovered to date are inadequate to delineate shelters or other structures (Logan 1995 (Logan , 1998a Rusco 1960 (Neuman 1963; Thies 1982) (Figure 1 ). These burial sites and the more recently discovered
Archaeological investigations of both CPt and
Eckles ossuary (14JW4) suggest that CPt habita tions existed nearby. This has been confirmed within the last five years through the discovery and investigation of two habitations, both exposed at low flood pool, on the eroded north beach. The
Phil (14JW48) and Windmill Creek Eckles shared with us those artifacts he recalled collecting there. They include triangular unnotched and side-notched arrowpoints, chipped stone knives, drills and gravers, edge-notched bi son ribs ("rasps"), bone awls, small shell disk beads, and a cut and perforated piece of thin metal (Ritterbush 2006a) . Given the location of the site near the Warne and White Rock sites (approxi mately 0.32 and 1.1 km to the west and northeast, respectively), the prevalent form of arrowpoints, and the abundant bison bone, we were inclined to think that the site was Oneota. However, several clues caused us to be cautious about this prelimi nary interpretation. First, Eckles did not recall seeing any potsherds at this specific site. During our initial visits we found only a couple small sherds near the perimeter of the site that did not match White Rock ceramics. Second, no shell disk beads and edge-notched bison ribs had been re ported from White Rock Oneota sites. Third, the form of the gravers also did not match anything from known White Rock assemblages. Finally, the small piece of perforated metal suggested pos sible protohistoric or historic age. This last find may be a modern artifact, especially since the site is often underwater and fishing is a frequent ac tivity at Lovewell. [Stuiver and Reimer 1993] using the calibration dataset INTCAL04 [Reimer et al. 2004] (Logan 1995 (Logan , 1998a (Logan , 2006 The rarity of cranial and axial bones in the assemblage reflects the "schlepp effect" (Perkins and Daly 1968) . The former are represented by only six pieces (Table 1) greater (Table 3 ). These are dominated by upper elements (NISP=580, 90.6 percent) with three elements clearly preferred: humeri, femora, and tibiae (NISP=459, 71.7 percent). The right distal Prior to testing whether the bones in this component point to selection for marrow, it is necessary to test the hypothesis that their relative frequency is a result of differential preservation due to density-mediated characteristics (Kreutzer 1992 ). The correlation (Pearson's r) of bison el ements (NISP) and their relative volume densi ties is low and negative (r=-0.21132), indicating no significant correlation (even at the 10 percent level of significance) and one inversely related to that characteristic (Table 4) . This reflects the low number of bones (e.g., tarsals and vertebrae) with relatively high volume densities. Had volume den sity accounted for the relative frequency of the elements, we would expect more of those bones, yet the opposite is true. To test the extent to which the elements re flect various caloric values of bison parts, corre lation coefficients were obtained for three dif ferent models (Emerson 1990 ) ( (Emerson 1990:624, 843, 839) . The lowest correlation coefficient of the mod els is for Total Products and the high est is for Marrow Fat, though the lat ter only slightly exceeds that for Skel etal Fat (Table 4 ). The value for the Total Products model is not signifi cant at the 10 percent level, whereas those of the other two models are, even at the 1 percent level of signifi cance. This indicates that bison bones transported to the site were selected primarily for their marrow and grease content, not their flesh. This is not to suggest that bison flesh was not used by the site occupants. It is entirely possible that the flesh of some anatomical parts, such as the oft-valued "hump meat" or the haunches, was transported to the site separate from the bones with which they were associated. Inspection of the faunal remains revealed cut marks on only 11
bones, including four rib blades, three tibiae (two diaphysial fragments and one distal piece), a proxi mal metacarpal, scapula blade, astragalus, and un specified long bone diaphysis. It is evident that bison bones chosen for trans port to the site were rich in marrow and fat with the former of primary importance. Element break age also suggests marrow extraction.
The vast ma jority of specimens display spiral fractures that result from cracking elements with a hammer-and anvil technique. As noted below, mauls and a pos sible anvil were recovered from this component.
Similarly, the great majority of identified long bone splinters (and also those unidentified as to element) are not highly comminuted, a pattern typical of bone grease production (Leechman 1951; Vehik 1977; cf. Logan 1998b) . The mean length of the 205 tibia fragments is 11.1 cm (range = 2.1-31.3 cm), that for 126 humeri is 10.0 cm (range = 3.1-21.1 cm), and that for 126 femora is 9.0 cm (range = 2.5-22.8 cm). The length of dia physial fragments is comparable. Thus, the mean length of 66 tibiae shaft pieces is 11.3 cm (range = 2.9-21.2 cm), that of 33 humeri is 9.95 cm (range = 4.7-21.2 cm), and that of 63 femoral pieces is 10.4 cm (range = 4.2-22.2 cm). Of course, it is possible that the relatively greater length of bone fragments is due to the fact that most of them are surface collected and that more extensive excavations would have yielded a larger sample of smaller pieces that might have been less visible during surface survey. Additional data are needed to verify this interpretation. Nonetheless, the present interpretation is that marrow extrac tion from bison bones was a significant activity carried out at the site with bone grease produc tion secondary.
Ceramics
Our initial inspection of the Eckles collec tion and the artifacts that could be positively at tributed to this site revealed a lack of ceramics indicative of archaeological affiliation. One goal of further investigations was to recover diagnos Blakeslee 1999:172; Kivett 1949; Kivett and Metcalf 1997; Sigstad 1969) . Smoothing also is evident in these ceramic assemblages, but gener ally is not sufficient to completely obliterate all of the original cordmarks. Another possible varia tion between this and many CPt pots is that sand was used more abundantly as a tempering agent for CPt ceramics. Like the reconstructable vessel, the bone tempered sherds are not diagnostic. The lip deco ration is comparable to tool impressions on rims from the nearby Warne and White Rock sites (Neuman 1963; Rusco 1960 The most prevalent lithic material is Smoky Hill silicified chalk (Table 6 ). Approximately half (50.7 percent) of the chipped stone artifacts were made from this often easily identified material.
Although there are no suitable lithic materials available directly within the Lovewell locality, Smoky Hill silicified chalk is considered to be near-local, outcropping in areas west of Jewell County (Stein 2004 (Stein , 2006 (Bailey 2000) . Whichever material is represented by these artifacts, both derive from sources south of the central Plains. The basalt flake may derive from outwash materials in western Kansas. In general, the forms of the above-described lithics compare favorably with chipped and ground stone tools in a variety of late prehistoric assem blages and, thus, are non-diagnostic of any par ticular archaeological culture. Despite this, there are some qualitative observations that may be sig nificant. First, the greater frequency of unnotched versus side-notched points is generally more simi lar to Oneota than most CPt assemblages (Owada 1999; Padilla and Ritterbush 2005) . Secondly, we are struck by the limited number of scrapers, es pecially given the large number of bison remains, which suggests hide working was not a significant activity. The large number of arrowpoints and the well-formed alternatively beveled knives, on the other hand, fit well in the tool kits of bison hunt ers. The specific uses of the drills and gravers are uncertain (although the bits of two of the drills are small enough to be used to drill shell disks for beads, see discussion below). One form of graver found at the Montana Creek East site is distinc tive. It is a combination end scraper-graver formed on a flake of Flint Hills chert. The thick end has been unifacially retouched to form a working edge suitable for scraping. The opposite end has been unifacially retouched to a short, thick tapering point useful for engraving.
Bone Tools
The Eckles collection includes three bone awls, similar to others found throughout the Plains, a perforated piece of bone generally similar to a broad, dull awl, and an antler billet (Ritterbush 2006a: 12; Ritterbush and Logan 2006:66) . Much more distinctive and numerous are edge-notched bison ribs from the upper component ( Figure 6 ).
As noted earlier, many bison bones, including ribs, The large number of notched ribs is unusual.
Modified bison ribs occur at archaeological sites in the Plains and adjacent regions, but vary in form and have never been reported in such large num ber. Two general forms of modified ribs include edge-notched ribs (such as those found at the Montana Creek East site) and ribs with grooves scored across one of the flat (usually lateral) sur faces. The latter form has been found at Plains and Midwestern sites, including one from the White Rock site (Anderson 1994:60, 62-63; Anderson et al. 1995:167; Bray 1991:90-91; Dunlevy and Bell 1936:199; Lintz 1984:332 333; Wedel 1959:258, 259, 451^52, 509, 595) . Wedel and Hill (1942) suggest that many of these scored ribs and similarly incised vertebral spines (e.g., Neuman 1963 :Plate 56) served as pottery paddles, which when pressed against the exterior surface of an unfired pot produced a slightly roughened surface called simple stamping. Simple stamping is associated with certain ceramic styles in the Plains, including some White Rock (Wal nut Decorated Lip) ceramics. The edge-notched ribs likely served a different function, perhaps as musical rasps or tally sticks. They have been re ported in low frequencies at a scat tering of sites across the Plains (Bea ver 1999:117, 118; Bell 1984:315; Bevitt 1999:90; Garnett et al. 2006; Lawton 1968:67; Pillaert 1963:35; Rohn and Emerson 1984:174, 180; Schneider 1969:159; Wedel and Hill 1942; Alan Potter, personal commu nication 2006) .
Shell Artifacts
Ten small shell disk beads have been recovered from the surface of the site. They are flat, ranging in thick ness from 1.8 to 3.0 mm, and circular with diameters of 4.2-7.2 mm. Each has a perforation 1.8-2.6 mm in di ameter. They have been drilled from one or both sides resulting in uniconical, biconical, and straight per forations (two drills from the site have bits small enough to make perfora tions this size). Similar beads have been reported from several CPt sites (e.g., Falk 1969:42, 43; Kivett and Metcalf 1997; Wedel 1986:113) .
Other Artifacts
Several metal objects were re covered from Montana Creek East. Given the radiocarbon age, they likely postdate the late prehistoric use of this site. This is most apparent of the impact-deformed bullet from the sur face, a small shot ball, part of a large square nail, and another heavily eroded and broken nail from the shallow excava tions, all evidence of relatively recent activities (e.g., modern hunting, historic Euroamerican farm activities). Eckles also collected a metal object that is an evenly cut, generally rectangular sheet of thin (0.3 mm) non-magnetic metal 37.4 mm long and 16.4-21.8 mm wide. It has been perfo rated near one end slightly off-center. The perfo ration is 1.6 mm in diameter. Although somewhat bent longitudinally, it is in good condition and is likely part of a recently discarded or lost object (e.g., fishing gear). (Logan 1995 (Logan , 1998a Ritterbush and Logan 2000 [1983] and Roper [1989] show that diagnostic ceramic wares can be identified at some hunting camps Bozell and Ludwickson (1988) and Toom (1990) . Other evidence suggests a relationship be tween several of these southern Plains groups and Oneota peoples. This is the presence of diagnos tic Oneota sherds among indigenous ceramics from at least five sites in southern Kansas (Bevitt 1999; Ritterbush 2006c hospitality, and patience has resulted in an immeasurably better understanding of this and other sites in the area than would be possible through our relatively short-term investigations. Dick is also a skilled photographer and has shared his quality images of artifacts, including Figure 6 . We also are grateful to the Plains Anthropologist reviewers, Susan Vehik and one who remains anonymous.
